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Determining Chemical Forms Characterizing Biological Systems

Mineral Surface Chemistry

in Sediments and Solutions

Combining techniques for unique insight
(Atomic Force Microscopy)

The impact of solution composition on iron coatings of quartz surfaces

Determining proteins in the outer microbial membrane (Atomic Force Microscopy)
Iron determination (M&SSbCIUEI‘ SPEC"’I‘OSCOPY) Surface-exposed cytochrome MirC/OmcA on Shewanella oneidensis indicates possible involvement with electron transter during iron reduction

Méssbauer spectra of unreduced and bioreduced FRC sediments
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Upon bioreduction, phyllosilicate Fe(lll) and Al-goethite content decreased with concurrent increase in phyllosilicate Surface morphology: Fe coating in low NaCl (air dried)

Fe(ll) and precipitation of a biogenic Fe(ll) mineral (Kukkadapu et al., GCA, 70, (2006), 3662-3676). Shewanella wild Shewanella MirC/OmcA genes delefed
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Uranium determination (Laser Fluorescence Spectroscopy) EMSL Membranae Biology Grand Challenge

Unraveling molecular mechanisms and providing ideas for macroscopic experimentation (Molecular Simulation)

Hanford sediment SO1014-53A Uranyl carbonate solution at pH 11
[U] = 142 pg/g [U] = 2x10°M, [Na,CO,] = 0.008 M Molecular Dynamics model of uranyl binding in the outer membrane of Pseudomonas aeruginosa Current work: Change in binding mechanism with pH
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and gas generation. * Applicable to solid, liquid, solid suspension, paste Lipid membrane Uranyl penetration distance 7P e ggroups for uranyl b?ndingp * Solution composition impacts the extent, composition, and location of Fe coatings.
* High sensitivity Uail ennstdlsekes bound G ezl e The impact of these different coatings on mineral dissolution is under investigation.

* Creation of U(V|) fluorescence spectral Iibrary T Waters - blue, U - green, Ca - purple, P - yellow the membrane
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